Abstract Smoking is highly prevalent among persons living with HIV/AIDS (PLWHA) and associated with adverse outcomes including malignancy and cardiovascular disease. Information and communication technology (ICT) may be effective in disseminating cessation interventions among PLWHA. This study examines the prevalence of ICT use among 492 PLWHA attending an urban clinic and characteristics associated with ICT use. Participants completed a survey of demographics, smoking status, and ICT use. Factors associated with ICT use were examined with logistic regression. Overall, 63% of participants smoked with 73% of smokers owning their own cell phone. Use of other modalities was lower, with 48% of smokers reporting any internet use, 39% text messaging, and 31% using email. Higher education was associated with the use of all modalities. Cell phone interventions may have the broadest reach among PLWHA, though with almost half using the internet, this may also be a low-cost means of delivering cessation interventions.
Introduction
The prevalence of smoking among persons living with HIV/ AIDS (PLWHA) is three times the United States national average, with estimates ranging from 50 to 70% [1, 2] . Smoking is associated with an increased risk of bacterial pneumonia, COPD, cardiovascular disease, malignancies, and lower health related quality of life among PLWHA [3] [4] [5] . As survival improves, interventions targeting smoking cessation are increasingly important in reducing morbidity and mortality among HIV infected individuals.
To date, smoking cessation trials among PLWHA appear promising, but have been limited. Lloyd-Richardson et al. [6] compared brief advice combined with nicotine replacement therapy (NRT) to a more intensive motivationally-enhanced intervention with NRT among PLWHA, and reported 7 day point prevalence abstinence at 6 months post-delivery of approximately 10% in each group. Ingersoll et al. [7] compared motivational interviewing plus NRT to self-help plus NRT among 40 PLWHA, and found no difference between the groups, but reported an overall quit rate of 22% at 3 months. Finally, Vidrine et al. [8] compared cell-phone counseling plus NRT to brief advice plus NRT, and reported 7 day point prevalence abstinence of 17% in the cell phone group, compared to 6% in the brief advice group. Given the magnitude of smoking prevalence among PLWHA, their multiple social stressors, and psychiatric and substancerelated comorbidities, additional strategies to improve current cessation rates are essential [9] .
Information and communication technology (ICT), which includes the world wide web/internet, email, cell phones and text messaging, is now being more widely adopted as a low-cost broad-reach means of delivering smoking cessation interventions. A recent systematic review of the literature has demonstrated the efficacy of interactive web-based smoking cessation programs in the general population [10] . In addition, a recent Cochrane Review of randomized trials examining the effectiveness of cell phone based interventions on smoking cessation suggests that this method of contact can be effective for short term smoking cessation [11] . While there is a dearth of trials specifically among PLWHA, Vidrine et al.'s [8] findings in their cessation trial with this population suggests that proactive cellular telephone counseling for smokers living with HIV/AIDS may be promising.
While ICT-based interventions offer an attractive alternative or adjunct to traditional face-to-face counseling, uptake of these technologies may be highly variable, particularly among urban HIV infected individuals with limited financial resources. Examining ICT use among HIV infected smokers is critical in determining the feasibility of its use in smoking cessation interventions among this group. We sought to determine, (1) the prevalence of smoking, (2) the use of ICT among PLWHA accessing HIV care in an urban clinic, and (3) socio-demographic characteristics associated with ICT use. (2) smoking status using the two item heavy smoking index [12] and (3) frequency of ICT use, including cellular phone, text messaging, email and internet (see Table 1 for questions and response options). We assessed ICT use with the following questions: (1) how often do you use the internet? ''never'', ''once per month'', ''less than 1 day per week'', ''1-6 days per week'', or ''daily''; (2) How often do you text message? ''never'', ''once per month'', ''less than 1 day per week'', ''1-6 days per week'', or ''daily''; (3) Do you use a cell phone? ''I don't use a cell phone'', ''I use other people's cell phone'', or ''I have my own''; (4) Do you have an email account? yes/no. We also surveyed location of internet use, including home, friends or relatives, school, work, the library, or other and abstracted patient-reported HIV risk factor from the participant's medical record.
Methods

This
Oral informed consent was obtained and participants received a two dollar bill for their participation. The institutional review board of the Johns Hopkins University School of Medicine approved this study.
We performed descriptive statistics, tabulating the demographic characteristics and the overall prevalence of smoking and ICT use in the whole sample. We then compared participant characteristics by smoking status, using Pearson's chi-square test for categorical variables and Wilcoxon-Mann-Whitney test for continuous variables. We then used multivariable logistic regression to examine the associations between age, race, sex, education, and smoking status and ICT use for each modality separately. Outcomes were dichotomized into any use versus no use of the individual technology. Statistical analysis was performed using Stata version 10.0 for windows (StataCorp, College Station, Texas, USA).
Results
We surveyed 492 individuals over a 3 month period. Overall, 63% of our sample reported current smoking. Forty percent of current smokers smoked their first cigarette within 5 min of waking and 36% within 30 min of waking. The majority smokers (90%) reported smoking less than 1 pack of cigarettes per day. Characteristics of our sample, stratified by smoking status, are presented in Table 1 . The median age of the sample was 49 (IQR: 44-54), 83% of participants were African American, 50% were male, and 47% had less than a high school education. Smokers were more likely to be male, have a history of injection drug use (IDU), and have less than a high school education. Table 1 presents ICT use by reported smoking status. Seventy three percent of the current smokers owned and used their own cell phone, while 12% used cell phones, but not their own. Internet, text messaging, and email use were lower, with 48% of current smokers reporting any internet use, 39% reporting any text messaging, and 31% reporting any email. Frequency of internet and text messaging also varied. A little over half of internet users accessed the internet at least weekly. Of those who used text messaging, half were daily users. Ninety four percent of smokers who used text messaging daily owned their own phone; however, 51% of individuals who owned their own phone, never used text messaging (results not shown). Location of internet use was also diverse, though the majority accessed the internet from home.
Use of ICT among Smokers
Factors Associated with ICT Use
In multivariable analysis of the entire sample of 492 individuals, higher educational status was associated with increased use of each ICT modality (Table 2) . Increasing age was associated with decreased use of the internet, email or text messaging, but not cellular phones. Specifically, individuals C50 were the least likely to use internet, text messaging or email in this sample. Men who have sex with men (MSM) had an increased odds of internet, text messaging, and email compared to women, though their cell phone use did not differ. Current smoking was associated with decreased email or text messaging, though there was no difference in cell phone or internet use between current smokers and non-smokers.
Discussion
In this sample of HIV infected individuals engaged in care, smoking prevalence was high, with 65% currently smoking and three quarters of smokers smoking within 30 min of waking. Information and communication technology use varied by modality, with cell phone use most common.
These results suggest that cell phone based interventions may have the broadest reach in this population, though with nearly 50% of smokers using the internet, this may also be a low-cost means of delivering smoking cessation interventions.
The high smoking prevalence in our sample is comparable to recent reports of smoking prevalence rates among PLWHA in other parts of the country. Among samples of HIV infected individuals in New York City, the smoking prevalence has ranged between 59 to 66% [1, 13] . In a multi-ethnic sample in Houston, the prevalence was 47% [14] . Studies consistently demonstrate higher than general population rates of smoking among PLWHA. To date, reasons for the higher prevalence of smoking among PLWHA have not been fully elucidated, though Vidrine and others [15] have outlined a number of factors associated with both HIV and smoking that may contribute to this increased prevalence, including education level, income, increasing age, alcohol use [14] , and illicit drug use [1] .
Cell phones were the most frequently used form of ICT. Our findings are comparable to other studies of urban samples and to data from a U.S. national survey of adult cell phone use which demonstrates that use is becoming ubiquitous among different age groups and race/ethnicities [16, 17] . In the most recent Pew Internet and American Life Project, 82% of American adults owned cell phones [17] . These findings suggest that cell phone based Another less studied but low-cost method is disseminating information and engaging PLWHA through webbased interventions. Nearly 50% of smokers in our sample reported using the internet, with a little over half of internet users using the internet at least weekly. Higher educational attainment was strongly associated with the use of webbased technologies, which may reflect access as well as computer literacy. Disparities in computer ownership and use are narrowing, even among those with very low incomes [18, 19] ; In fact a large study of low-income public housing residents reported that more than half owned home computers [18] . Moreover, a recent study of PLWHA in NYC reported that 56 and 51% had home access to a computer and the internet, respectively. Sixtynine percent had ever used the internet, and 48% had ever used the internet for health-related purposes [19] . Thus, as the digital divide in internet access and use narrows, this may also be a low-cost means of disseminating smoking cessation interventions. Even if this modality were to effectively reach only half of this population, this would still represent a significant number of smokers living with HIV/AIDS whose health and quality of life could be impacted.
Both text messaging and email use have shown promise in smoking cessation interventions [20, 21] though their use was lower in this sample, particularly among individuals over 50 years old. To date, text messaging continues to be used less by older individuals [17] . Given the varied use of these technologies, it may be prudent to design and test interventions that can be disseminated across a variety of ICT modalities. For example, similar interventions could be delivered via internet, cell phone browser, or messages via email/text. This approach would allow for patient preferences, and address issues related to variable access to or use of different ICT modalities.
Limitations of this study include its cross-sectional design, which limits our ability to make causal associations. In addition, this survey was conducted in a single urban clinic, which may limit its generalizability to other HIV care settings. Finally, we did not assess barriers to use of these modalities, and more specifically, whether costs associated with cell phone minutes and text messaging, would limit their use in behavioral interventions.
In summary, the use of ICT for smoking cessations interventions among PLWHA is promising, with cell phones potentially having the broadest reach. Given the high prevalence of smoking among PLWHA there are clear health-benefits to establishing the efficacy and cost-effectiveness of these approaches to reach and treat this patient population. Future randomized clinical trials are clearly needed to establish the feasibility, acceptability, and efficacy of these modalities both for primary intervention delivery as well as adjuncts to pharmacotherapies. As the digital divide narrows, we need to develop all methods possible to expand our reach and offer PLWHA a variety of tools to choose from to help promote and sustain tobacco cessation and healthy, longer lives.
